Introduction
In recent years, there has been increasing interest in the chemistry of pyridazine family of heterocycles due to their diverse biological significance studied in large number of papers [1] , this variety of biological activities includes anti-HIV [2] , anti-tobacco mosaic virus Tobacco Mosaic Virus (TMV) [3] , antidepressant [4] , antiviral [5] , anti-cancer [6] , analgesic, anti-inflammatory [7] , and selective CB2 agonists for the treatment of inflammatory pain [8] .
Moreover, the chemistry of 1,2,4-triazoles and their fused heterocyclic derivatives have received considerable attention owing to their synthetic and effective biological importance, such as antitumor, anti-inflammatory, antimicrobial, antithrombotic and anticonvulsant activities [9] , also a large number of triazole-containing ring systems exhibit antifungal and antiviral properties [10] . Sulfonamide group forms the bioactive moiety of many therapeutic agents such as diuretics, antidiabetics, antibiotics, and antibacterials [11] [12] [13] [14] [15] [16] . So, our efforts were directed towards the synthesis of new heterocyclic compounds containing pyridazine moiety with anticipated biological activities. In this paper, the synthesis of new pyridazine and triazolopyridazine derivatives carrying sulfonamide groups is reported. These compounds were characterized by various spectroscopic methods. Antimicrobial activities for some derivatives were assessed against representative Gram positive bacteria (Micrococcus luteus, Staphylococcus aureus), Gram negative bacteria (Escherichia coli) and fungi (Candida albicans).
Experimental

Chemistry
All melting points were determined in open glass capillaries and are uncorrected. IR spectra were recorded on a Bruker Vector 22 Germany spectrometer (KBr). 1 H NMR spectra were recorded on Varian Gemini 200 MHz spectrometer and 13 C NMR spectra on JMS-AX500 (125 MHz), using tetramethylsilane (TMS) as an internal reference. The electron impact mass spectra were obtained at 70 eV using Shimadzu QP-2010 Plus mass spectrometer. Reactions were monitored by thin layer chromatography (TLC) on silica gel 60F254 aluminum sheets (Merck) and pots were detected by [4,3-b] pyridazine-3-thiol (4) [18] and their corresponding sulfonylchloride derivatives 2 and 5 were performed according to known procedure [19] .
Antimicrobial activity
Antimicrobial activity study was performed using standard cultures of Micrococcus luteus (ATCC10240), Staphylococcus aureus (ATCC6538P), Escherichia coli (ATCC10536) and Candida albicans (ATCC2091). Micrococcus luteus, Staphylococcus aureus Staphylococcus aureus and E. coli cultures were incubated in Nutrient Broth (NB) (Difco), while Candida albicans was incubated in Sabouraud Dextrose Broth (SDB) (Difco), dimethylformamide was used as a solvent for tested compounds. A blank disc impregnated with dimethylformamide followed by drying off was used as a negative control. Sulfadoxine, sulfadimidine and nystatin at concentration of 0.4 mg/0.1 mL in dimethylformamide were used as positive control (Table 1 ).
Synthesis
Preparation of 4,5,6-triphenylpyridazine-3-sulfonyl chloride (2)
In a solution of 3-mercapto derivative 1 (2.9 mmol) in acetic acid (19 mL) and water (1 mL), chlorine gas was bubbled at 0 °C for 1 h. The reaction mixture was poured into water (250 mL) portion-wise with stirring; the precipitate was filtered, washed with water several times and dried to give 3-sulfonylchloride derivative 2 in 92% yield. The respective crude sulfonylchloride was used in the next step without further purification (Scheme 1).
Preparation of 4,5,6-triphenylpyridazine-3-sulfonamide derivatives (3a-i)
To a solution of sulfonylchloride derivative 2 (2.46 mmol) in benzene (20 mL), substituted amine was added (2.46 mmol), the reaction mixture was refluxed for 3 hours, the solvent was evaporated in vacuo, the solid product was collected and recrystallized from ethanol (Scheme 1). 13 To a solution of 3-mercapto derivative 4 (2.6 mmol) in acetic acid (19 mL) and water (1 mL), chlorine gas was bubbled at 0 °C for 1 h. The reaction mixture was poured into water (250 mL) portion-wise with stirring; the precipitate was filtered, washed with water several times and dried to give 3-sulfonylchloride derivative 5 yield 90.5%. The respective crude sulfonylchloride was used in the next step without further purification. Color: White crystals. Yield: 90.5%. M.p.: 130-132 °C (Scheme 2).
3-Sustituted sulfamoyl-6,7,8-triphenyl [1,2,4]triazolo [4,3-b]pyridazine (6a-i)
To a solution of sulfonyl chloride derivative 5 (2.20 mmol) in benzene (20 mL), substituted amine was added (2.20 mmol), the reaction mixture was refluxed for 3 hours, the solvent was concentrated, the solid product was collected and recrystallized from ethanol (Scheme 2). N ', 6, 7, 2, 4] triazolo [4, 3-b] 
Results and discussion
Synthesis
The sulfonamide derivatives as the target compounds depicted in (Scheme 1 and 2) were obtained by allowing the pyridazinethiol derivatives 1 [17] and triazolopyridazinethiol 4 [18] to oxidatively chlorinate with chlorine gas in presence of 90% acetic acid at 0 °C, the corresponding sulfonyl chlorides 2 and 5 were obtained [19] .
Because of the instability of sulfonyl chlorides, the crude products of sulfonyl chloride derivatives 2 and 5 were converted directly to the more stable sulfonamides 3 and 6 by amidation. The sulfonyl chloride derivatives 2 and 5 were identified by their corresponding sulfonamides. The IR spectra of compounds 3a-i and 6a-i are characterized by bands at 3300-3200 cm -1 (NH), and characteristic absorption bands in the regions of 1134-1152 and 1358-1377 cm -1 corresponding to symmetrical and asymmetrical vibrations of SO2 group. Moreover, for SAR study, we aimed to synthesize a new series of sulfonamides 3a-i and 6a-i to investigate the effect of attaching triazole ring (of the known pharmacological activity) to pyridazine nucleus upon the required activity as antimicrobial agents. The synthesized compounds were characterized by various spectroscopic methods such as IR, 1 H NMR, 13 C NMR and MS, elemental and spectral analyses of all prepared compounds described are consistent with the assigned structures.
Antimicrobial activity
Applying the agar plate diffusion technique [20] , the newly synthesized sulfonamide derivatives were screened in vitro for antimicrobial activity against Gram positive bacteria (Staphylococcus aureus and Micrococcus luteus), Gram negative bacteria (Escherichia coli) and yeast (Candida albicans). In this method, a standard 5 mm diameter sterilized filter paper disc impregnated with the compounds (0.4 mg/0.1 mL of dimethylformamide) was placed on the agar plates which had previously been inoculated with the above organisms; The petri dishes were left at 4 °C for 2 h, then the injected plates with bacteria were incubated at 37±0.1 °C for 24 h, and those inoculated with fungi were incubated at 25±0.1 °C for 48 h. At the end of the period, diameter of inhibition zones were measured in mm, these studies were performed in two replicates. The screening results given in Table 1 indicated that all the compounds exhibited antimicrobial activity against all the test organisms.
Conclusion
In summary, we have developed a novel class of sulfonamide derivatives substituted with pyridazine and triazolopyridazine derivatives as potential antimicrobial agents and the following was concluded: compounds 6a, b and 6g, i with triazole ring fused with pyridazine nucleus showed a remarkable antimicrobial activity against Micrococcus luteus greater than that of the non-condensed pyridazine nucleus in case of compounds 3a, b and 3g, i. This in turn reveals that there's a significant relation between activity and nature of the pyridazine nucleus, Rest of the compounds showed moderate to low activity against the examined micro-organisms.
